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Abstract: Little Boiling Spring is a small rheocrene spring located in northwestern Oklahoma 

Macroinvertebrate collections and water quality measurements were recorded seasonally for an 

49 taxa were collected in Surber net samples, while an additional three taxa were collected using a 

seasonal collections, most likely due to increasing levels of oxygen and detritus documented during 

Introduction

Springs are described as naturally occurring 
sources of emerging groundwater having 
unique properties, such as discrete habitats with 
relatively constant conditions with respect to 
temperature, dissolved oxygen concentration, 

ecological studies of these special environments 

macroinvertebrate community compositions 
could be useful indicators of groundwater 
quality, but low similarities between the springs 

macroinvertebrate abundance in Buckhorn 

of 39 taxa of macroinvertebrates from two 

invertebrates from six springs along a southeast 
to northwest gradient across Oklahoma, Gaskin 

fauna was generally not present in Oklahoma 
and the spring inhabitants were associated with 

dominated by dipteran larvae, during a year-
long investigation from three adjacent springs 

known from subterranean habitats, including 

taxa over an annual period, dominated by the 
species complex Hyalella azteca and Tanytarsus 

49 invertebrate taxa, dominated by insects, 
especially larval Chironomidae, in another year-
long investigation inhabiting Desperado Spring, 
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During the same annual period as the 

Boiling Spring had been previously sampled by 

Purposes of the current investigation were to 

composition of Little Boiling Spring over an 

communities to previously collected data on 

physicochemical conditions of Little Boiling 

Methods

Little Boiling Spring is a rheocrene spring 
located in Boiling Springs State Park of 
northwestern Oklahoma in Woodward County 

o o

of the run is composed primarily of sand, with 
an abundance of aquatic vegetation, as well as 

Little Boiling Spring was sampled 

macroinvertebrate samples were collected 

and three Surber net samples were collected 

collected, by examining microhabitats using 
a dip net, to capture species that may have 

preserved macroinvertebrates were returned 

was determined primarily using keys by 

calculated for springhead samples and 
springbrook samples during each collection 

between the species present at the springhead and 

square contingency analyses were performed 
to determine if there was a relationship in the 
number of individuals between the springhead 

t-test was used to compare 
species diversity between the springhead and 

Water temperature, dissolved oxygen 

springhead and the springbrook, while alkalinity 

 

springhead was used to determine turbidity, 
conductivity, and concentrations of ammonia, 
nitrites, nitrates, and orthophosphates in 
the laboratory using a Bausch & Lomb 

Results and Discussion

physicochemical conditions taken at each 
collection date indicated the water quality is 

and percent oxygen saturation values increased 
between the springhead and springbrook sites 
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species were collected in the Surber net samples 
during the four seasonal sampling periods from 

a single species of decapod and two species 
of coleopterans were collected only in the 
qualitative samples, so they were not included 

crustaceans, particularly the species complex 
Hyalella azteca, is similar to what was reported 

known that springs often support more non-

of individuals was lower among the hexapods, 
there were almost three times more species of 

environment supporting many aquatic insects, 

Six genera dominated the Little Boiling 
Spring macroinvertebrate community with each 

total number of individuals and collectively 

annelid Limnodrilus
Hyalella 

Parameter/Collection Oct. 2002 Jan. 2003 Apr. 2003

DO Percent Saturation

9

3 3

4

Table 1. Physicochemical conditions measured at the springhead in Little Boiling Spring, 
Boiling Springs State Park, Woodward County, Oklahoma. Values in parentheses describe 
conditions in springbrook.
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azteca

Larsia
 

sp. always occurred in higher numbers at the 
springhead, while Limnodrilus 

Hyalella azteca species complex, 
and Podocopida were consistently more 

substrate was composed primarily of sand, while 
the springbrook substrate contained a greater 

likely inhabitants of the springhead preferred the 
sand for burrowing and the springbrook species 
required the greater organic content present with 

Comparisons of the species present at the 
springhead and those present at the springbrook 

sites, other species were limited to either the 

relationship between the number of individuals 
in the springhead and springbrook collections 

 contingency test, 

 t-test showed 

between the springhead and springbrook for each 
t

t t
t

dissolved oxygen concentrations increased, 

also more detritus present in the springbrook 
serving as food and microhabitat for these 

each sampling period showed little variation 
between the springhead and springbrook, a 
greater number of individuals were found in the 

diversity values for the springbrook collections 

Collectors dominated Little Boiling Spring 

composed the remaining trophic groups in the 

to emergence of adults from the spring, some of 
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Figure 1. Box charts displaying the variation 
in diversity between springhead and 
springbrook samples in Little Boiling Spring 
for each month of data collection.
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Taxa Oct. 2002 Oct. 2002 Jan. 2003 Jan. 2003 Apr. 2003 Apr. 2003 Jul. 2003 Jul. 2003 Totals

Springhead Springbrook Springhead Springbrook Springhead Springbrook Springhead Springbrook

Platyhelminthes
Dugesia 44 40

Gastropoda
Physa 97

Bivalvia

4

Annelida
Dero 

Helobdella triserialis
Limnodrilus 9 40 9 377

Lumbriculus 4 4

Nematoda

93 300

Crustacea

40

Hyalella azteca  complex 477 3779

Podocopida 4 403

Cambaridae * *

Collembola

3 3 4

Sminthuridae 4 7

Ephemeroptera
Baetis 37 494

Stenonema

Odonata
Argia 93 90

Coenagrionidae 344 49

Orthoptera

Hemiptera
Aquarius 3 4

Belostoma 

Coleoptera
Agabus

Celina

*

Matus *

Paracymus

Table 2. Macroinvertebrates collected in Little Boiling Spring, Boiling Springs State Park, 
Woodward County, Oklahoma.
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* indicates taxa were not present in Surber net samples; found only in qualitative samples and not used in the statistical analysis.

Taxa Oct. 2002 Oct. 2002 Jan. 2003 Jan. 2003 Apr. 2003 Apr. 2003 Jul. 2003 Jul. 2003 Totals

Springhead Springbrook Springhead Springbrook Springhead Springbrook Springhead Springbrook

Diptera
Chironomus 9

Corynoneura 43 90 9 9

7 39 7

4 7 337

Dasyhelea

Dixella 4 3

Djalmabatista 

43

Labrundinia 3 30

Larsia 374

Nemotelus

40 40

Simulium 44 4 7 3

Stratiomyidae 37

Stratiomys

Tanytarsus 49

4

Trichoptera

4 4 33

Setodes 7

Lepidoptera

Crambidae

Acarina

74 4 93

9

Number of Individuals 4400 4474

Species Richness

Species Diversity

Table 2 Continued
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insects present in Little Boiling Spring and 
suggested reproduction must have been occurring 

may have originated in the nearby river and later 
moved into the springbrook, using it as a refuge 

hypotheses correctly explains the high number 
of immature individuals in Little Boiling Spring, 

Boiling Spring investigation was being done 
concurrently with the study of Desperado Spring 

of taxa, 49, was collected in the Surber net 
samples from both Little Boiling Spring and 
Desperado Spring, there was not much species 

at opposite ends of Oklahoma geographically, 
Little Boiling Spring is located in the Central 
Great Plains ecoregion while Desperado 

in the local environments, such as substrate 
type, detrital composition, and water quality 

section of the spring site and made seasonal 

making collections over an annual period to 
assure obtaining a more complete description of 

Conclusion

Springs are unique and often over-looked 

are reported to contain fauna found nowhere 
else, the Little Boiling Spring invertebrate 
community contains many species also found in 

are the dominant group in many springs and this 
phenomenon was also observed in Little Boiling 

conditions in Little Boiling Spring indicated the 
water quality is capable of supporting a diverse 
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